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Abstract

The interaction of contained oil slicks with current was investigated with a
two-dimensional experimental setup in the circulating water channel facility. A
vertical plate was used to contain the oils against the currents and the
evolution of the oil slick, mainly focusing on the water/oil interface, was
examined with an aid of a laser sheet. Two different oils — soy bean oil and
diesel oil - were studied with varying the current speed (10 cm/sec to 35
cm/sec), the barrier depth (4 cm and 8 cm) and the volume of oil (2 liter to
12 liter). Different types of the interface behavior were observed according to
the conditions and their mechanism was discussed based basically on the
dimensional analysis. The critical speeds of two types of oil loss mechanism

(entrainment failure and drainage failure) were also examined.
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Fig. 11 Typical example of estimated forces and

slick shape (soy bean, 17cm/s, 8 liters)
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Table 1 Soy bean ail : kinematic viscosity = 99.7 cst, specific weight = 0.928, at 10 degree Celcius.

kerosene : kinematic viscosity = 4.02 cst, specific weight = 0870, at 10 degree
Celcius.V:current  speed in cm/s, H:barrier depth in om, Lxxslick length xx cm,
HW:headwave, KH:waves due to Kelvin Helmholtzltz instability, LE:leading edge of the slick,
B:barrier, DR:drop, ENF:entrainment failure, DRF:drainage failure, ENFR:some entrainment
failure & some reenter, HWE:end of the head wave, W:smaller waves or small scale KH
over riding bigger stable KH, TH:hick, sm:small, md:mid location of the slick, mv:moving or
traveling, bh:behind, frifrom, hthit or reach, Itsmall amount, alalmost or nearly, wkiweak,
stistagnant or shape is fixed, wdwild or active, oviover, bgilarge, clclean, sb:stable,
rsbirelatively stable, Isigenerated less

[ ] I 2 liter 4 liter | 6 liter 8 liter 10 liter 12 liter
v soy bean| diesel [soy beaﬁiiesel soybean| diesel [soy bean|diesel |soybean|diesel |soy bean| diesel
o L48, suHY 73, smHWl7
1
cm Cia] F, mdTH alF

152, smH¥ 74, smH¥
/s| 8
alF, mdTH 1F, mdTH
L39 L58 L70
L71, smHW
4| mvkKH mvkKH mvKH
i alF, wkkH] ) i )
14 KHbhHY KHbhHW KHbhHW
L39 L74
L77, smH¥L57, mvKH )
81 mvkKH smHW
i  |[alF, wkKH KHbhHW
KHbhHW alF
L30 L42 L51
L56, stKH L87, c1HW
4| mvkH KHhtB KHhtB
) KHbhHW | stkH | |
17 KHfrLE KHfrLE KHfrLE
L30 L45 5
.59, stkKH 188, stkH| L5 L77, i
I R s KHhtB s 77, smHW
KHbhHW tKH | KHfrLE KH, alF
KHfrLE KHErLE | © R, @
L26 L37, wd
i 45, bgHW 168, c |HW|DR{rHWE
4| KHhtB KHhtB
smfovKH stkH DRF
KHfrLE KHfrLE
20 L48
L27 L35 L57 L68 172, bgH¥
L49, bgHW L72, c1HW| KHhtB
8| ItDR 1tDR bgHW bgHW KHfrLE
smWovkKH stkH, smW| 1tDR
KHfrLE KHfrLE . KHErLE KHErLE sb
s DRfrHWE |L37, bgHW| DRfrHWE | L58, wd 1.95, wd
ENF wd |l tENF&DRF smWovKH mvifovkH
25 L24 157 162
. L42, bgH¥ L62, wd 195, wd |L52, bgHW
8| ENFR ENF ENF bgHW TtENF
. wd smifovkH smfovKH| DR cHWE
DR{rHWE e DRfrHWE DRfrHWE
L44
4 ENF DRF | ENF&DRF ENFR
30 DRfrH¥E
L50, wd L62, wd 178, rsb L88, rsb
8 ENF ENF ENF ENF
DRrHYE DRfrHWE 1sDR 1sDR
( 3514 DRF
8 ENF ENF
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